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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Specify a couple and a level orientation direction and the placed opposite of the substrate provided with an 
orienting film and a transparent electrode is carried out In a liquid crystal cell which closes a liquid crystal between 
these boards, and also makes a polarizing plate of a couple said one placed opposite or substrate side, and carries 
out the placed opposite of the light reflector to both sides of said substrate at the polarizing plate and another side 
side, respectively, A liquid crystal cell which is a liquid crystal composition in which said liquid crystal contains an 
interface modifier which has a nematic liquid crystal and a perpendicular orientation operation which have negative 
dielectric anisotropy, and is characterized by forming a thin film which consists of acrylic resin on said orienting film. 

[Claim 2]The liquid crystal cell according to claim 1, wherein a torsion angle of said liquid crystal element is 90 
degrees. 

[Claim 3]The liquid crystal cell according to claim 1 to which said liquid crystal composition is further characterized 
by a torsion angle of a liquid crystal element exceeding 90 degrees including a chiral substance. 
[Claim 4]A substrate provided with an orienting film and a transparent electrode between a couple and this 
substrate that specified and carried out the placed opposite of the level orientation direction, After enclosing a 
liquid crystal composition containing an interface modifier which has a nematic liquid crystal, an acrylic photoresist 
compound, and a perpendicular orientation operation which have negative dielectric anisotropy, A thin film which 
polymerizes said acrylic photoresist compound by U V irradiation, and consists of acrylic resin on said orienting film 
is formed, A manufacturing method of a liquid crystal cell making a polarizing plate of a couple into said one placed 
opposite or substrate side, and carrying out the placed opposite of the light reflector to the polarizing plate and 
another side side at both sides of said substrate, respectively. 

[Claim 5]A manufacturing method of the liquid crystal cell according to claim 4, wherein said liquid crystal 
composition contains a chiral substance further. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to a liquid crystal cell which has improved view angle 
dependence and the stability of torsion operation of a liquid crystal element, and a manufacturing method for the 
same about a liquid crystal cell and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]As shown, for example in drawing 4 as a sectional view, the liquid crystal cell which is 
one of the displays, The space formed with the substrates 13 and 13 and the spacer 14 of a couple provided with 
the orienting film 1 1 and the transparent electrode 12 is filled up with the liquid crystal 10, the circumference of the 
spacer 14 is closed with the sealing agent 15, the placed opposite of the polarizing plates 16 and 16 is further 
carried out to the both sides of the substrates 13 and 13, and outline composition is carried out. And control the 
voltage impressing to the transparent electrode 1 2, a liquid crystal element is made to cause torsion of a 
predetermined angle when displaying, and the light guide of irradiation light and protection from light are performed. 
[0003]As the liquid crystal 10, that in which the dielectric anisotropy is positive is common. The liquid crystal which 
has this positive dielectric anisotropy has a liquid crystal element parallel to the substrate 1 3 in the state where 
voltage is not impressed, And when it is prescribed-angle-degree-twisted according to the orientation direction of 
the orienting film 1 1, orientation (it is hereafter called "level orientation") is carried out, the polarization direction 
was installed in parallel, it is in a shaded state and voltage is impressed, a liquid crystal element carries out 
orientation (it is hereafter called "perpendicular orientation") at right angles to the substrate 13, and takes a light 
guide state. However, since wavelength dependency is in the optical rotation of a distorted liquid crystal layer, a 
perfect shaded state is not acquired. When a polarization axis is made to intersect perpendicularly, at the time of 
voltage impressing, a liquid crystal element will serve as perpendicular orientation, and will be in the shaded state 
near a crossing polarizing plate, but in order that the liquid crystal element of level orientation may remain in a 
substrate interface, an angle of visibility becomes narrow. In a liquid crystal (super twist liquid crystal) with 180 to 
about 250-degree angle of torsion, the above-mentioned optical rotatory dispersion is large, and in order to acquire 
a shaded state, the phase difference plate aiming at optical compensation is attached. However, the optical 
compensation effect by it is restricted and there were problems, like the temperature dependence with narrow 
****** which runs short of the degrees of protection from light is large. 

[0004]Since it is such, application of the liquid crystal which has negative dielectric anisotropy as the liquid crystal 
10 is also proposed. The liquid crystal which has this negative dielectric anisotropy performs operation exactly 
contrary to the liquid crystal which has the above-mentioned positive dielectric anisotropy, and in the state where 
voltage is not impressed, a liquid crystal element serves as perpendicular orientation, and serves as level orientation 
by impressing voltage. Therefore, since a shaded state is constituted from perpendicular orientation of a liquid 
crystal element, it becomes possible to raise view angle dependence. 

[0005]However, in the liquid crystal which has negative dielectric anisotropy, since the devotion direction does not 
become fixed when it inclines toward level orientation from the original perpendicular orientation when voltage is 
impressed, it has the problem that torsion structure cannot become uniform easily. 
[0006] 

[Problem(s) to be Solved by the Invention]This invention is made in view of the above-mentioned situation, and it 
sets it as the 1st purpose to provide the liquid crystal cell excellent in view angle dependence and the stability of 
****** operation of a liquid crystal element. It sets it as the 2nd purpose to provide simultaneously the method that 
this liquid crystal cell can be manufactured by simple operation. 
[0007] 

[Means for Solving the Problem]ln order to attain the 1st purpose of the above, this invention, Specify a couple and 
a level orientation direction and the placed opposite of the substrate provided with an orienting film and a 
transparent electrode is carried out, In a liquid crystal cell which closes a liquid crystal between these boards, and 
also makes a polarizing plate of a couple said one placed opposite or substrate side, and carries out the placed 
opposite of the light reflector to both sides of said substrate at the polarizing plate and another side side, 
respectively, It is a liquid crystal composition in which said liquid crystal contains an interface modifier which has a 
nematic liquid crystal and a perpendicular orientation operation which have negative dielectric anisotropy, and a 
liquid crystal cell, wherein a thin film which consists of acrylic resin is formed on said orienting film is provided. 
[0008]While using a liquid crystal which has the negative dielectric anisotropy which was excellent in view angle 
dependence from the first according to the liquid crystal cell of this invention, perpendicular orientation of a liquid 
crystal element in a shaded state is maintained good by existence of an interface modifier which has a perpendicular 
orientation operation. In order that a thin film which consists of acrylic resin may weaken an orientation operation to 
a horizontal direction by an orienting film, perpendicular orientation of a liquid crystal element is made better. When 
voltage is impressed with an orienting film, it becomes possible to make a liquid crystal element always tilt to a 
determined direction, and stabilization of torsion operation is realized. 

[0009]ln order to attain the 2nd purpose of the above, this invention, A substrate provided with an orienting film and 
a transparent electrode between a couple and this substrate that specified and carried out the placed opposite of 
the level orientation direction, After enclosing a liquid crystal composition containing an interface modifier which has 
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a nematic liquid crystal, an acrylic photoresist compound, and a perpendicular orientation operation which have 
negative dielectric anisotropy, A thin film which polymerizes said acrylic photoresist compound by U V irradiation, 
and consists of acrylic resin on said orienting film is formed, Both sides of said substrate are provided with a 
manufacturing method of a liquid crystal cell making a polarizing plate of a couple into said one placed opposite or 
substrate side, and carrying out the placed opposite of the light reflector to the polarizing plate and another side 
side, respectively. 

[0010]The process until it encloses a liquid crystal composition can follow a conventional method, and since a 
manufacturing method of this invention only added a process of irradiating with ultraviolet rays, it can manufacture 
the above-mentioned liquid crystal cell easily. As an interface modifier, a surface-active agent can be used typically. 
The following explains as an example a case where a surface-active agent is used. 
[0011] 

[Embodiment of the Invention] Hereafter, this invention is explained in detail with reference to drawings. Drawing 1 is 
a sectional view showing one embodiment of the liquid crystal cell of this invention, and drawing 2 is process 
drawing for explaining the manufacturing method. 

[001 2]As the essential structure of a liquid crystal cell is the same as usual, and it does not matter in this invention 
but it is shown in drawin g 1, The space formed with the substrates 13 and 13 and the spacer 14 of a couple 
provided with the orienting film 1 1 and the transparent electrode 12 is filled up with the liquid crystal 10, the 
circumference of the spacer 14 is closed with the sealing agent 15, the placed opposite of the polarizing plates 16 
and 16 is further carried out to the both sides of the substrates 13 and 13, and outline composition is carried out. 
This essential structure is the same as that of the liquid crystal cell shown in drawing 3. One side of the polarizing 
plates 16 and 16 can also be used as a light reflector. 

[0013]To however, the nematic liquid crystal in which the liquid crystal cell of this invention has negative dielectric 
anisotropy as the liquid crystal 10. ** for liquid crystal compositions which added the surface-active agent which 
has an acrylic photoresist compound and a perpendicular orientation operation, The thin film 20 (it is hereafter 
called "an acrylic resin film") produced by furthermore polymerizing the acrylic photoresist compound contained in 
this liquid crystal composition in the inner surface of the orienting film 1 1 is formed. In subsequent explanation, this 
liquid crystal composition is made to correspond to the conventional liquid crystal cell, and the numerals 10 are 
attached and explained. 

[0014]The nematic liquid crystal which has negative dielectric anisotropy can use conveniently the constituent 
containing the liquid crystal which can use a publicly known thing that there is especially no restriction, for example, 
is expressed with the following chemical formula (1) or (2). 
[0015] 
[Formula 1] 




CN CN 

[0016]What is conventionally known in the polymers field can be especially used for an acrylic photoresist compound 
without restriction, For example, 2 organic-functions monomers, such as a mixture of the monomer and oligomer 
which are marketed as a trade name "PN393" from Merck Co., or polypropylene-glycol diacrylate, etc. can be used 
conveniently. 1 to 4 % of the weight is suitable for the content in the liquid crystal composition of an acrylic 
photoresist compound. In order that this acrylic photoresist compound may form the acrylic resin film 20 by 
polymerization so that it may mention later, the content in a liquid crystal composition does not serve as thickness 
with the acrylic resin film 20 sufficient at less than 1 % of the weight, but there is a possibility that the effect which 
weakens the level orientation operation by the orienting film 1 1 may not fully be revealed. On the other hand, if the 
content in a liquid crystal composition exceeds 4 % of the weight, the acrylic resin film 20 will become thick too 
much, will become particle state also besides high impressed electromotive force being needed, or forming the 
acrylic resin film 20, and it will distribute in a liquid crystal composition, There is a possibility that the fault of 
reducing the transmissivity of a liquid crystal cell may arise. 

[001 7]A surface-active agent which has a perpendicular orientation operation can also use a publicly known thing 
that there is especially no restriction, for example, n-octadecyl triethoxysilane, n-dodecyltriethoxysilane, n- 
octadecyltrimethoxysilane, etc. can be used conveniently. If an orientation effect becomes 0.5 to 3 % of the weight is 
suitable for content in a liquid crystal composition of a surface-active agent which has this perpendicular orientation 
operation, and insufficient [ content ] at less than 0.5 % of the weight and it exceeds 3 % of the weight, the 
directivity of level orientation at the time of voltage impressing will worsen, and a uniform torsion structure will no 
longer be acquired. 

[0018]The orienting film 11, the transparent electrode 12, the substrate 13, the spacer 14, and the sealing agent 15 
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which are other components are all publicly known, and are not cared about. Below, each typical thing is illustrated. 
[0019]As the orienting film 1 1, a thing which carried out rubbing of the poly membranes, such as polyimide and 
polyvinyl alcohol, for example to one way, or a vacuum evaporation film which vapor-deposited silicon oxide from an 
oblique direction is generally used. Each orientation direction is made to cross with the orienting films which 
counter, and a torsion angle of a liquid crystal element can be suitably set up with the intersecting angles. For 
example, it will be twisted, if a placed opposite is carried out so that intersecting angles may intersect 
perpendicularly, if a placed opposite is carried out so that an angle will be 90 degrees and may become parallel to a 
uniform direction, it will be twisted, and an angle will be 180 degrees. 
[0020]As the transparent electrode 12, an ITO film is common, for example. 

[0021]As the substrate 13, glass, a plastic, and a plate of ceramics are generally used, for example. 
[0022]As the spacer 14, a spherical object and a columnar article which consist of ceramics, such as organic 
polymer and alumina, for example are generally used. 

[0023]As the sealing agent 15, glass frit and an epoxy resin are generally used, for example. 
[0024]A polarizing plate or the light reflector 1 6 is also publicly known, and is not cared about. 
[0025]It maintains perpendicular orientation of a liquid crystal element in a shaded state good by existence of a 
surface-active agent which has a perpendicular orientation operation while a liquid crystal which has negative 
dielectric anisotropy is used for a liquid crystal cell of this invention. In order that the acrylic resin film 20 may 
weaken an orientation operation to a horizontal direction by the orienting film 1 1, perpendicular orientation of a 
liquid crystal element is made better. On the other hand, it becomes possible about voltage to make a liquid crystal 
element always tilt to a determined direction by operation of the orienting film 1 1 at the time of impression, and 
stabilization of torsion operation is realized. 

[0026]The above-mentioned liquid crystal cell is producible according to a process shown in drawing 2 . That is, as 
shown in a process (a), the placed opposite of the substrates 13 and 13 of a couple is carried out via the spacer 14, 
a cell of empty further closed and produced with the sealing agent 15 is filled up with the above-mentioned liquid 
crystal composition 10, and basic structure of a liquid crystal cell is completed. The liquid crystal composition 10 
heats a nematic liquid crystal which has negative dielectric anisotropy, makes it liquefied, and is obtained by carrying 
out specified quantity addition of an acrylic photoresist compound and the surface-active agent, and mixing there. 
As usual, a filling method to a cell of empty of the liquid crystal composition 10 prepares a proper place of the 
substrate 13 a breakthrough, and after it carries out vacuum suction, pouring it in, cooling and single-crystaHzing 
the liquid crystal composition 10 which liquefied with heating through this breakthrough, it should just blockade a 
breakthrough with a sealing agent. 

[0027]Subsequently, as shown in a process (b), it irradiates with ultraviolet rays (UV) from the outside of the 
substrates 13 and 13. An acrylic photoresist compound polymerizes by that cause, and as shown in a process (c), 
the acrylic resin film 20 which consists of the polymer is formed on the orienting film 1 1 . And a liquid crystal cell of 
this invention is placed-opposite-completed by using a polarizing plate or the light reflector 16 as the substrates 13 
and 13. Thus, enclosure of a liquid crystal composition of a manufacturing method of a liquid crystal cell of this 
invention is the same as usual, a process of irradiating with ultraviolet rays is added, and it is a request, and a liquid 
crystal cell can be manufactured easily, without requiring change of a large-scale device and a process. 
[0028]In the above, granular material of acrylic resin in which an acrylic photoresist compound polymerizes in [ the 
acrylic resin film 20 ] micro adheres to the orienting film 1 1 . Since an acrylic photoresist compound exists in 
homogeneity over the whole liquid crystal composition 10, granular material of acrylic resin generates [ except near 
the orienting film 11 ] it. However, since thickness of the liquid crystal composition 10 is generally about 10 
micrometers, and granular material is diffused easily and adheres to the orienting film 11, granular material of acrylic 
resin which is distributed in a liquid crystal composition can be disregarded substantially. 

[0029]Although it is ideal that all acrylic photoresist compounds contained in the liquid crystal composition 10 
polymerize, it may remain with un-polymerizing. Since an acrylic unpolymerized photoresist compound causes 
degradation of a liquid crystal cell with the passage of time, it is important to store content of an acrylic photoresist 
compound in a mentioned range, to adjust exposure conditions of ultraviolet rays, and to keep non-polymer from 
remaining as much as possible. 

[0030]Thickness of the acrylic resin film 20 is suitably set up according to a grade which weakens an operation of 
level orientation by the orienting film 1 1 , and can be adjusted with content and U V irradiation conditions of an 
acrylic photoresist compound in a liquid crystal composition. For example, when content of an acrylic photoresist 
compound is a liquid crystal composition of a mentioned range, the acrylic resin film 20 whose thickness is about 
0.1-0.15 micrometer is formed by irradiating with ultraviolet rays (mean wave length of 360 nm) for 30 to 45 seconds 
by 4.5-5mW[/cm ] 2 . 

[0031]The liquid crystal composition 10 may be made to contain a chiral substance further in this invention. A chiral 
substance is an additive generally added, in order to control ****** orientation of a liquid crystal element, and it can 
be made into a torsion angle over 90 degrees by adding a chiral substance also in this invention. Thus, a super- 
twisted-nematic element whose torsion angle of a liquid crystal is 180-250 degrees can be obtained. A kind of chiral 
substance to be used and its addition are suitably chosen in consideration of a kind of nematic liquid crystal which 
has negative dielectric anisotropy, thickness of the liquid crystal composition 10, and a torsion pitch. For example, 
when "ZLI-2806" by Merck Co. is used as a nematic liquid crystal which has negative dielectric anisotropy, "ZLI- 
81 1" by Merck Co. is suitable as a chiral substance. What is necessary is to calculate an addition of a chiral 
substance theoretically from the following expression of relations generally, for example, just to add it so that it may 
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become 0.83 % of the weight for 0.56 % of the weight and a torsion angle being 270 degrees for a torsion angle's 
being 180 degrees when thickness of a liquid crystal is 10 micrometers. 
[0032] 
[Equation 1] 

1 ^ d ^ 3 
4 — p — 4 



;tafc*ift* = 270 # — < — < 1 
2 - P - 



[0033] 

[Example]Hereafter, an example and a comparative example are given and this invention is explained further. 
[Example 1, the comparative example 1] 

(Production of a liquid crystal cell) To nematic liquid crystal ("ZLI-2806" by Merck Co.;deltaepsilon=-4.8) 97 weight 
section which has negative dielectric anisotropy. The surface-active agent (n-octadecyl triethoxysilane) which has a 
perpendicular orientation operation for an acrylic photoresist compound ("PN393" by Merck Co.) further 3 weight 
sections was blended so that it might become 1 to 2% of the weight of the whole quantity, and the liquid crystal 
composition was prepared. 

[0034]The transparent electrode (ITO) and the polyimide film were provided, 10 micrometers of glass substrates 
which performed rubbing treatment were made to estrange via a spacer, the placed opposite was carried out so that 
a couple and each orientation direction might intersect perpendicularly, the circumference of the spacer was further 
closed with the sealing agent, and the empty cell was produced. And the empty cell was filled up with what heated 
the liquid crystal composition and was made liquefied. Subsequently, it irradiated with the ultraviolet rays (mean 
wave length of 360 nm) of unpolarized light for 30 to 45 seconds by 4.5 - 5 mW/cm 2 , the acrylic system monomer 
was polymerized, the acrylic resin film was formed on the inner surface of a polyimide film, and the liquid crystal cell 
(example 1) was produced. The obtained liquid crystal cell had a torsion angle of 90 degrees. 

[0035]The liquid crystal cell (comparative example 1) filled up with the liquid crystal composition which blended only 
the surface-active agent which has a perpendicular orientation operation with the liquid crystal which has negative 
dielectric anisotropy for comparison was produced. 

[0036](Transmissometry) About the liquid crystal cell of the above-mentioned Example 1 and the comparative 
example 1, transmissivity when impressed electromotive force was changed was measured. Although a result is 
shown in drawin g 3, as for the liquid crystal cell of the comparative example 1, transmissivity is beginning to rise by 
about 2.0 Vrms(es) to transmissivity having begun to rise by about 1.8 Vrms(es), as for the liquid crystal cell of 
Example 1. If transmissivity is high generally and the direction of the liquid crystal cell of Example 1 compares with 
maximum transmittances, by the liquid crystal cell of the comparative example 1, it is only 46% to being 82% in the 
liquid crystal cell of Example 1 . 

[0037]The devotion direction of a liquid crystal element when a level orientation operation can weaken, and the 
perpendicular orientation of a liquid crystal element is maintained good and voltage is impressed is controlled, and 
this is imagined to be the result of equalizing twist structure, when the liquid crystal cell of Example 1 is provided 
with an acrylic resin film. 

[0038][Example 2] In Example 1, it is "ZU-811" (HTP=9 0/[mum-w/w]) using the liquid crystal composition blended 
so that it might become 0.56 % of the weight) by Merck Co. as a chiral substance. The liquid crystal cell was similarly 
produced except furthermore having coincided the orientation direction of the polyimide film with the uniform 
direction. The obtained liquid crystal cell had a torsion angle of 180 degrees. 

[0039]And when same transmissometry was performed, high transmissivity equivalent to the liquid crystal cell of 

Example 1 was obtained. 

[0040] 

[Effect of the Invention]As explained above, according to this invention, the liquid crystal cell excellent in view angle 
dependence and the stability of ****** operation of a liquid crystal element is obtained by a simple method. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view showing one embodiment of the liquid crystal cell of this invention. 
[ Drawin g 2]It is process drawing for manufacturing the liquid crystal cell shown in drawing 1 . 

[Drawing 3] It is a graph which shows the relation of the impressed electromotive force and transmissivity in each 
liquid crystal cell of an example and a comparative example. 

[Drawing 4] It is a sectional view showing an example of the conventional liquid crystal cell. 
[Description of Notations] 

10 A liquid crystal composition or a liquid crystal 

11 Orienting film 

12 Transparent electrode 

13 Substrate 

14 Spacer 

15 Sealing agent 

1 6 Polarizing plate (or light reflector) 
20 An acrylic resin film 
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*<D£#fi:a«4fifi%£j@;t & fc . UjUMHMMI 
2 0*«Ji<=flr 1 3^' ffTXvtai&lttErt&Sfc'Srofc 0. 
!M4MUMtlt2 0 fcJEWWafcW-fcfcftfNKi:* 



[0012] jfcSHBtcfevvc. »A*A<«>£*ftm!3itt 

XXfl&m 1 2 SriSiS- MogHR 13. 1 3 4: 
— 9-1 4tT«l«S*l&2SIBfcaAl 0*3S*U 

3, 1305Wffllfc«3fc8U6. 1 6«r*fl*lE«LTWI 

nuts/rev**, d (nm&mmtm 3 L*:*at 

a-fe^fcR«T*>4. fiBMKl 6, 1 6«0-M 

[ 0 0 1 3 ] {IU *W»a«A-fe/Hi, «A 1 0 1 L 

x. ftoftra:ira*4r*-6*-??-7?ffiA(c, r^y 

tia02r»L3tJBEaffl«!afflv\ 3 6t=BltJK 1 1 *>rt 

^**£S«T»fc*l49II2 0 (JST. r T^U/P 
3MSfli?$J8j tn&) tfBf&ZilX^ZZtZimt-? 

4. JaRwBflflfcfewc, i^JSaffl^fc, « 
3lWD?Ka-fe/HcSti6S-ti:T«^-l OS-f+LTiKWt-4. 

[0014] ftomttfttt**?-**.-?*- y ?ttAtt 
&»OfcOfcm:«IB«l<ttffii-4ii:36« , r*. M&tf 
TIBYt^ ( 1 ) 4fc»i ( 2 ) "C*Sil4«ft£*trlfi 

fms%t'£imtzmm-t& z t vx-z & . 

[00 15] 

[•fbi] 



0) 



R,R' aty^*;i/« 

§ *4 k'O^^* 4 ^ 1 4 &*tlffit> 4 . 
[0017] SieiEl^f^ffl$rW-r4*ffivSttS<Ji>^IcO 

h<ri*¥ii.zMm&<®m*hztifix'% . witfn-sr 

^■^i^^^, n-jr^^-r^hy^h^v-^^V^t' 
^»JSCfiEffl-r4ii:* { -CS4. C«SSS(6lffflB&W 

«%*^i^T'J)9. 0. 5S«%5feS}-C{iEr6«&«3&or: 
-Hi-fc 3r»K 3Sfi%?rie^4k«BEEpjD^{=fc{tS>k 

=S:<5r4. 

[ 0 0 1 8 ] =5:fc, *^aflbft££Ttt&EMR 1 
1> SaamSl 2, 1^1 3. Xt-tl4. MihWl 

f^^T5rtiOS:0W-r4. 
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cooi9] mtaim 1 1 1 ltj4. mi hm?u a $ 

-if y t*^r;P3-;^f^^iS5r-^(fiit5 b*> 
C0020] mmmm i2t tra. mm i tow 

[ 0 0 2 1 ] g*g 1 3 fc LTti. Wxtf 7?X 

[0022] x*<— 9- 1 4 1 LTti. y v 

[0023] Wittt 1 5 t LTJ4, MiK#7A7 y -y 
[00 24] fcL<{±R8*8cl 6*>&*n 

[0025] 3|s%HJ<7)?S^-fe;Hi. moi^^ttSr^T 

Otmftmi ltci&* 3 F*|6l-^<0E[6if^ffl«rll»*3t 

tt?Z1$<,zmittftt,z®fflZithZttf-zimiz%t). *a 

[0026] ±IB<7)?ga-lr/P{i, @2{c^-rxStc:ta!-5 
•Cf^-rSCli:*<T-#^. IP*,. IS (a) (c^-f J: o 
C, -*J«i«13, 1 3£*^— 9-1 4 Srrt-LTStfi 

iz, uefmnMOtniiii ozitmLxm&^/urm&m 
5r*j. js^ffl^i o«, aonsmit* 

ttfrW-r^^vf- -y ^fSa H B ^tDSftLT?K*?(C LTiJ # . 
-e-ICT? y;^3K^tt^^5*><J;^ffi?gtt^JSr0r 

fflj&fel OOS<o-feyl^o^**i£«, 8S*i:|n|8fc. 

xfii 3a3n*£]Gi7i,*8itT&«. zonmnzm 
tx. tout* o mmtztitzmmsM 1 o*xs?i 

[00 27]iJ;W, IS (b) KijrridK. 2£«1 
3. 1 3«WH^8(UV) ZmSftZ. *tllz 

«t or ? yn^afcttft^Bja'S^u mot: 

<JiS3«£l 6£ffigl 3. 1 3fcttl6]EBLT*$fcHH 



i&ZfmthxmztttoLtinxx'i,') , *»*»o«6 

SMWclS<7)^S$-^-rSii:^<. SA^ftA-fcA' 
[0028] uetcfcv^-c, UiMMUMm2 0 

ml s ?<amz\$T? v)vmmw&xc&toim$i LT 
<ot-£> & . r ? y ;^^-fttt^^j«fSf B Jfl«!te i o 

cr>±Mzt>tz*)i%-{z&&t&tz*b. ElfQRl lOSSf 

liwe *> r ? y >u&mB2(7mvmtf&j&.-t& . l*> u 
m&iMM 10 comz it-mmz 1 o v mu&xh & z 
tfrh. mm\m%Mm.i,xwmi nzum-th 

[0029] &*z. mim&mi o^tti^r^v^ 
&%mimfc&v®tfexn^rt h evimimx*> h 

*^^>^V^ 5 IZ-TZ, ZktfBtmX'&& . 
[ 0 0 3 0 3 y/WMHHMt2 0<7)M)?{±. EiigK 
1 ltiS^ieifiJ^f^fflSrllftSSffitcjStTjgSig 

saffl^fe+cor^y/p^a^tt'fk^jo^ 

mm. T? vfr&ytmmfci&nnttmtfiiz 
wm(om&mm<?)i%&. mm 3 6 0 n 

m)5:4. 5~5mW/c m2"C3 0~4 5W^M^h 
ZtlzX*). mmtfO. 1~0. 15x*mSScOT^y 

[0031] tti. ^wMtzn^xtt, m&mfflu 0 

iz. miz#'(7>UWM£<&3fZitXi>£^. XK9/M$!J 

•mm&fti^yti tixsrsi $r*"jffli-r & tub \,z-im iz m 

Sr^iluTSittciy, 9 0' S:S^Siattl«SC-r 
Sit^TSS. ;«J:^:U, ?Sacoiat#iftS^ 
180 — 2 5 0' OX-a«-< y-fXf7h'*7f7^S 

i t s . ffiffl-r a * -i 5tvfamowmt5 

&*~?1-y?m&bLXXJ\s7%:M r ZL I — 280 
6 j £fflv^Jg-£\ *^5;HI?3Mi:LT>;P^ttS rz 
L I -8 1 1 j £tz. t}4 vi\^m.<m. 

ii&it^izTiznm&Kfrhmmmz-gtbbix. mi 
ifmM&mzwxoumnnfe. fatness- 18 o- 

t-t&lZUO. 56*S%. t^latix^JS€-2 7 0* 
t-T&lztiO. 8 3M&%t%&J:otzffilia?tU££ 

[00323 
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1 , d , 3 
iaUHfttS: = 180° — < — < — " 

4 — p — 4 

<&Ctt*|g = 270* — < — < 1 

2 - p - 



[00 33] 

[UtoStfll] KIT. WSMfo<ttXJt®0llS:^tfT2|s:5|HBSr 
[«t«l, itKCTl] 

fSfs r ZL I -2806 j ;Ae = -4. 

8) 9 7S4gM=, T9V)VJkftmt&fc&te{*)V9 
tti? r PN393j ) £ 3JtttSB. $ fe(cSiilH[6j^« 

5^) Sr^a^l~2Sfi%fc^l>J:9{cie^fC?KS 

[0034] m*mm ( ito tJi^u-f s 

-f-ix-f f ixiOi£|6j^'i6i* 5 iI35t"i> J; a Mt- VZ-ft LX 
1 0jum(ifa$-£T*f|6]IEBU § <?>t:^^.— mfflm 

ttftftfcaifttLTtttti: Ltil>0>Z&<O-tMzftmV 
fc. JKwe. ^MlftOStfl-iS (^^^3 6 0 nm ) 
Sr, 4. 5~5mW/cm2T*3 0~4 5#B3lttTT 

fWHLfc. »MlfcSA*/Mi. 9 0* tftfaWlflft* 
[ 0 0 3 5 ] 4fc . imvfctblZ, HO§8m#t7fft£^f 

LtzmmsmzxMLtzmik*;* <ittwu > trim 

Lfz. 

[0036] ( m&mz) iM&omskm 1 axx/im 

*£SBJgLfc. *£ai£03t;:^-r#. Xftffl 1 OSA-fc 
;Hi*-J 1 • 8 V r m s T'jS3S^*«±# LS&ftTtWtcSt 
L , itnm 1 ^iStS-fe/H^ 2 . OVrms 

HJfe0 i 91^fH-fe^'C{i8 2%T-J>Sc7)tc^t, itSS09 
1 coffltfa-fe 4 6%l,zbt'£oX^&. 



[0037] ztiit. mmm 1 wiss-fe^r? i»;wr 

fflli.SC: k izl 0 > jMWtofW8jMH*>tii 

[0038] immm2i mmmnza^x. m v>v 

Hi: Lt^asrzLI-811j (HTP = 9 
( 1/ lum ■ w/w] ) £0. 56a»%fc^rSJ:3 
fcB*LfcfflJWIDSJIIl*JflVK S4>£tflM S FIBItf)ffi 

/P&ftHLfc. »iiifc«Ulrfc/Wi. 180* ofctix 

[00 3 9] fU< iBiaco^ii^ail^Srff^^i:- 

[0040] 

imxm&i ojjmLizxoiz. *%mtz*tM. 
[hi ] ^mcom^-^/i-co-mimm^-tmmmx- 

[02 ] m 1 ^-rMS-fe^5r^jt^-«.^^c0XgE-C' 

*&. 

[04 ] «£*O?Sf B -fc:;UO-0i|S:^-rBrM0T-S>i.. 
[«F#Ol»BJi] 

10 fSSfflfiK^^^tifflES 
1 1 !2lS]St 

12 jgHjj^ 

13 2« 

1 4 X^— t 

15 Kittt 

16 «3fclg (t>L<<4RtM£) 

2 0 r? UJHRttllffiUt 
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0 ooocoooocx^ 





[04] 
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— i^r~ 
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J^13 
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1— 16 



RlifUmJECVrms) 
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(71) EISA 000000044 

JgKlJ&JRKIPS 6 -10- 1 ^ffl^rt 

(72) «w* mm ®m 

mmmm\mt% 6-10-1 

«wi»+*K35«ii - 1 - 1 mmmAm 



F?-A(##) 2H088 GA17 HA03 HA18 JA05 LA08 
MA20 

2H090 HB08Y KA08 LA02 LA06 

LA09 LA20 MA01 MA02 MB01 

2H091 FA08X FA08Z FAUX FA11Z 
FA14Z FB04 GA02 GA06 
GA08 HA10 LA16 

5C094 AA12 BA44 DA14 EA04 EA05 
EA07 



